Mapping of conformational IgE epitopes with peptide-specific monoclonal antibodies reveals simultaneous binding of different IgE antibodies to a surface patch on the major birch pollen allergen, Bet v 1.
Allergic inflammation is based on the cross-linking of mast cell and basophil-bound IgE Abs and requires at least two binding sites for IgE on allergens, which are difficult to characterize because they are often conformational in nature. We studied the IgE recognition of birch pollen allergen Bet v 1, a major allergen for >100 million allergic patients. Monoclonal and polyclonal Abs raised against Bet v 1-derived peptides were used to compete with allergic patients' IgE binding to Bet v 1 to search for sequences involved in IgE recognition. Strong inhibitions of patients' IgE binding to Bet v 1 (52-75%) were obtained with mAbs specific for two peptides comprising aa 29-58 (P2) and aa 73-103 (P6) of Bet v 1. As determined by surface plasmon resonance, mAb2 specific for P2 and mAb12 specific for P6 showed high affinity, but only polyclonal rabbit anti-P2 and anti-P6 Abs or a combination of mAbs inhibited allergen-induced basophil degranulation. Thus, P2 and P6 define a surface patch on the Bet v 1 allergen, which allows simultaneous binding of several different IgE Abs required for efficient basophil and mast cell activation. This finding explains the high allergenic activity of the Bet v 1 allergen. The approach of using peptide-specific Abs for the mapping of conformational IgE epitopes on allergens may be generally applicable. It may allow discriminating highly allergenic from less allergenic allergen molecules and facilitate the rational design of active and passive allergen-specific immunotherapy strategies.